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TIME OIL NORTHWEST TERMINAL
. ,', .

Oregon DEQ ECSI#: 170

10350 N. Tiine oiLRd.
,DEQ Site Mgr: Tom Roiek
LrttitUde: 45.616fO
Longitude: -122.78320

" Township/Range/Section: 2N/IW/34.35

", River'Mile:' 4 "East'bailk

LWG Member [gJ Yes 0 No

Upland Analytical DataStatus: [gJ Electr~rtic DataAvailable'ejkirdcopies'only

1. SUMMARY OF POTENTIALCONTAMINANTTRANSPORTPATHWAYS TO tHE
"'\ RIVER" , "

The ~tiifent understanding ofthe transport mechanism. ofcontamillants' froin the uplands portions of the
Tirrib OiIsite to the river is summarized in, this section and Table 1. and suppbrfed'in following sections.

"i'j",'1.i1~,9YerfC!o~c!,rrltnsport' ' , ' , ' ' ,','

,',"',; tittle to no overlli.nd trahsportofcontammantsvia soileto$ion occurs atthe Time Oil Northwest
,; .. 'Tenninal(TenninaI). The tankfarms are sUrrounded bycontainment walls'or betms. Most of

thtfother'ttteasoffue'site within the foi1ri~r tennitialopetatiohs iu:eas are paved or covered with
grav~nill aridstOhnwater mainly infiltrates the grourtd. Arty st6rriiwaternmQff is collected in
thestot1n drainqr treated at'the orisitewastewatertreatl'uentsystem: No' spiils or'releases to the

. , '," surfad:i'willoccUt in the future because the terthinal is no longer in operation (Landau Associates
2004). ' ' ,-;,- ' '

1.2. Riverbank Erosion

The riverbank is outside the fonner operation ~ea~~(the J~rmi~!!liWer@fQre. no,riv~tb~ ,
sediments have been exposed to materials formefIystoredor handled at theterminaC"Asphaltic
concrete riprap placed at the adjacent Schnitzerproperty has eroded and moved downstream onto
an area ofthe Terminal riverbank.

1.3. Groundwater

,Groundwater flow direction in the upper and lower groundwater zones at the Tenninal is toward
the Willamette River (Landau Associates 2004). Consequently, there is a potential for dissolved
chemicals in groundwater or LNAPL from the Main Tenninal tank farm to be transported to the
river. by groundwater flow. Because seeps have 110t been observed in the riverbank adjacent to
the Terminal. groundwater likely discharges to the river below the water line. Additionally. the
east-west trending stonn drain could historically have provided a preferential pathway for the
transport ofpentaehlorophenol (PCP)-impaeted groundwater originating from the wood treatment
product fonnulation source area to the river; however, capture ofshallow groundwater with the
groundwater intercept system installed in the stonn drain line (and the 'proposed use of in situ
chemical oxidation in the PCP plume areas) provides capture of contaminant migration in
groundwater from this source area to the river (Landau Associates 2004).
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mglkg, respectively) at this depth occurred at LW-35D located in the northwest
comer ofthe Main TerminaL Detectable concentrations ofPAHs were also reported
for soil collected from the capillary fringe depth interval at three locations along the
western property boundary in the Main Terminal, including location LW-35D.

'.. In the Bell Termiha~ the highest concentrations of contaminants in soil occur west
of the tank farm near where the east-west trending pipeline formerly existed but was
deinolished by Schnitzer in the mid-1970s while still in use and containing product.
Diesel-range and gasoline-range petroleum hydrocarbons were found at the
capillaly fringe depth at this location at concentrations of 12,700 mglkg and 8,750

.mglkg, respectively. Other elevated concentrations of TPH were observed at the
capillary fringe depth along the western property boundary of the Ben Terminal and
appear to be related to activities in this area when used by operators of the adjacent.
Schnitzer property. Within the central portion of the Bell Terminal, gasoline-range

.. apd diesel-range petroleum hydrocarbon concentrations flppear to have originated
from differcnt sources than those along the western property boundary because of

'.' the decreases in concentrations betwcen the two' ateas. ' The TPH concentrations
within the central portion of the tank farm are likely a result of minor, incidental
releases relat~d to operations within the Beli Terminal.

• Sq~fwith elevated concentrations of diesel-range and gasoline-range petroleum
hydrocarbons, PARs, VOCs, and metals is found in the loading rack/entrance area
of the Main Terminal at the capiUroy fringe. Elevated concentrations of diesel­
range and gasoline-range petroleum hydrocarbons were also detected at the' same
depth interval.

10.1.2.

10~1;3.

• Within the Phase II study area, PCP concentrations nmgingfrom.nondetect~d to 180
. mg/kgremain in soil at depths at and greater than about 13 ft BGS. This soil was
". ;itO! exca:vateddur~ng the removal action performed in the former PCP mixing area

due to limitations in excavating ~oilbelow the watertable and the plan to use in situ
:. chemical oxidation (ISCO) to'remediatc soil and groundwater at this depth. Other

yonstituents (diesel~range, motor oil-range, and gasoline-range TPH, PAI-Is, VOCs,
ana metals)are present in the surface soil and at depths at or deeper that1 the
capillary fringe. .

Riverbank Samples 0 Yes l8J No

'SummarY
', .. ' .':

Placeholder.

.,fo.2. jjrcfundwater
\.- '"' .. ':,\~:'. : ,\ .' :" "r,-. ..:. .

.'10:2:1. Groundwater Investigations [gJ Yes 0 No

~;;-

(

_:.' ,:." ... ,Time oil has conected groundwatersamples at the tenni~al since the mid-1980's. Since
.Marc\11997; grqundwater samples have: been collected, on' a quarterly basis as part ofRI

:., . '. ,. acHvities. ,The mQst recent groUpdwater dat!,! setdiscussed herein is from the October 2003
.' quarterly grQundwater IDqnitoring event. Groundwater samplinglocations for the Phase III

.,:.Rl a~e,'showncinSuppleI11ental Figure 2-6 (Landau Associates 2()04)ofAttachment A.
).. " ." '. '. ,.

10.2.2. NAPL (Historic & Current) 0 Yes 0 No

I) LNAPL has been observed· in the' upper zone grOlllldwater in the Main Terminal
tank farm area at monitoring wells N, P, Q on a semi-regular basis since installation
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Placeholder.

.. PlumeEx~ent

p~eviq,':ls· gfou,ndwater~qnitoringdata havefocused on areas of the site impacte.d by
'activittesin the fanner PCP mixing area. ThelU for the other areas ofthe terminal was
'rec~~Uyco~preted in early 2004. Therefore, .this plume extent discussion focuses on the
ai;eas a~g COllt~illants ofconcern associated with th.e former PCP mixing area. The
discussion below under current plume data includes. results from other parts of the terminal
and lor other constitUents based on the October 2003 data~ .

Upper Zone:

Historically and currently, PCP in the upper zone is limited to ,a.narrow plume that extends
from the former PCP mixing area downgradient about 450 ft to thesoutlilsouthwest PCP
concentrations in the upper zone are most elevated within and just downgradient ofilie
former PCP mixing area, the identified source area for PCP. PCP appears to h{lve
migrated in a downgradient direction toward the south-southweSt:· In May 1999; PCP
concentrations were abserved at a maximum concentration to date of23;000 IlgiL at well
~W... 11S, but there were only slight increases at well LW-48, the most downgradient well
.where there have heen consistenfIow levefpcp detections. PCP has not migrated in the
·uppetzorte farther downgradicn:t to the south than well LW-13S, as· indicated by

J, nondetectedcoricentrations in upper zone wells near the south:property boundary (LW­
..... ,., .. ·1 OS,.wheiisat.urati<I); however, low)eyeiPCP concentration's in lower zone wells 011 the

. «;est~rh·extentofthe confining unit were detected dilring'the foufsampling events in 2003,
as discussed below.

.. ~ '. ."

in 1994 and direct push monitoring point GW8-1 when drilled in 2001. LNAPL was
also observed at wells LW-2IS and LW-27S during the Febmary 2004 groundwater
monitoring event. The thickness ofLNAPL present at these locations varies over
time and between locations. The thicknesses range from 0.01 to 1.2 ft.

• No LNAPL was observed on upper zone groundwater in the Bell Terminal.

• Occasional observations ofLNAPL have also been recorded for upper zone
groundwater monitoring wells associated with the former PCP mixing area between
November 2000 and October 2003. These wells include OX-2S, LW-8S, and LW­
118 and piezometer PZ-2. LNAPL thicknesses atthese locations since the soil
removal action have ranged from 0.04 to 0.37 foot. Based on chemical
characteristics, the LNAPL occurring in this area appears to be related to activities
performed in the former pcp mixing area and not related to LNAPL observed in the
Main Terminal tank fann area. LNAPL presence is also related to seasonal
groundwater fluctuations.

..• ..... No NApL has beehreported for the lower zone groundwater at the Terminal.

10.2.3. Dissolved Contaminant Plumes rzJ Yes 0 No

riissolv~dcolltatl).inant plunws· in upperand lower zone groundwater beneath the Terminal
are typically associated with gasoline and diesel releases in the tank farm areas and
releases within the fmmer PCP mixing area. Plume characterization is complete with
1lubmittal ofthePhase IiI RI; however, gromidw~ter concentrations will continue to be
:~nonit~red (>lt~ tluarteriybasis through 2004 (Landau Associates 2004).

Plume Characterization Status 0 C0ll!plete 0 Incomplete

; ~ .

,"".

','-. "

,',,'", ~ .

i .i··

";. ",'
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Lower Zone:

; ....

" ··~;,·'t. '."

Historically and currently; PCP in the lower zone consists ofseveral discrete areas of _
contamination rather than a contiguous plume. Historically, the discrete areas wereinainly
located within and downgradient ofthe fonner PCP mixing area, in proximity to well LW­
IlD, and in an area including wells LW-4D and RW-2, approximately 450 ft
downgradient and to the south/southwest ofthe fonner PCP mixing area. The historically

- highest PCP concentrations ingrollndwater in th~ lower zone occurred at weIlLW-4D
,(18,000 ppq in October i9~7) and decreased significantly at this location, such that since
:spring -1999, PCP concentrations h~ve b~eJ.lmQstly nondl;ltect. These reductions in PCP
.concentrations are m(ely,relatedt~ operation ofIlearby groundwater recovery well (RW-2;
-see~ection 11.2). ReceQtlY, (since November 2002) onan intermittent basis, low level
-PCP concentrations (generally less than lllg/L) hayef,llso been detected in wells LW-6D

,_ loca~qd between LW-40 and the river, and r:.W;'l0)) lQcated at the southern property
_\ ,poWldary. These detections are uo~ ob~erV~ Qll a consistent basis, which may be related

to dilution ofgrolUldwater by river water at t4e groul1dwater-surface water interface,
(particularly in the lower zone where the river stage-influence is greatest), natural

''.'attenuation processes (e.g.; adsorption, biodegradation; etc.), or seasonal variability.
·:i .'!," ',' ','. . ,'-", :":.'; .

'-,Mih/llllax Detections (~urrent_$.it~ation) _
I:':' ',~'t' .. ; ,-' '.. ;- . . - .

-- --- -- \;:; -, -,The-Octobet2003 tninimumand maximliri1 grolUldwater plume detections at the site for
-, -'" :, -, both the upper and lowetzones ihclude:

. i. ":-.: ":.:\',1\ ..,.1.,';:' ,- ',,'

,o':f

-'Analyte -,- Minimum Maximum: Detection Limits
;'J • ~ " .,

" : .",( ~,'

(Units)
Total Petro[euln l{vdrocilrb'ons (TPH)
,TPH..Diesel 260 --, -5,SOO 250 ug/l
--TPH·· 35() 24,900 - 250 IJglL

-, Ga$oline --

Volatile OrKaI~ic Compounds (VOL's)
Benzene- -1;5 1,600 l.Oug/L

:Toluene - 1.2, ,- 72 1.0j.tg/L
Ethylbeilzene --- 2:6· -- -940' . ~;'

1.0J.1gIL
-TOtalXylenes -,- 1.0 3,170 1.0 uglL
Semivolatile On anic ComOQunds (SV,OCs)
Naphthalene 13 _: J90 i/,· 0.1 J-tg/L
PCP 0.58 '2,100 0.5 Jlg/L

.'.'.,,:: I:, :

:.'","':

-,
.: :o' ': .:~ .;':.' ..~ '.'.A ~ ;.: ; f

.'.:.

.' ,. ~ .' I. • " ; .

,'-.. ': :'..;'

.::'-i' .,.. ,

'-," . Current PlumeData

.. _. -Plrirrie maps showingtheextent.'of impacted ~oundwate~for petroleum constituents
,.JTPfI~diesel and TPH~gasoline), Vq,Gs(benz~ne),and PC;P are shown on Figures 3 and 4

. for. the upper and lower zones, respectively, b~sed onconcentration contours maps
pre~ented in the Phase in Rf (Land~u Associates' 2004), Terminal-wide sampling of
groundwater is CutTently being conducted on it semi-annual basis; sampling of
groundwater in areas previously associated with the petroleum operations at the terminal
are being sampled on a quarterly basis. Groundwater interim action wells and water from
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the groundwater intercept system in the storm drain are sampled at least bn a quarterly
basis. A summary of the current plume data is provided for each zone below.

The nature and extent of contamination in groundwater is evaluated by areas, as described
above for the soil evaluation, and by groundwater zones.

Upper Zone:

• Diesel-rarige and gasoline-range petroleuin hydrocarbons are present throughout
the upper zone ,iroUndwater in the Main Terminal tank farm area at concentrations
ranging frolii'nondetect to 24 mglL: Constituents typically associated with diesel­
rartge arid gasoline-range petroleum hydrocarbons (i.e.; PARs and VOCs) are also
present in the upper zone groundwater in the Main Tenninal tankfarm area but
these plumes are not as widespread as, the TPHplumes. Metals were detected in
the ilpper zone groundwater throughout the Main Terminal tank farm area at
conce.ntrations tYpiCally less than site-specific backgrOlUld concentrations (Landau
Associittes 1999)." . ' .

/" - :,")
}

" ..." ,.-~', .
•

,. ;.,1,
:;:\~

"r ;'

.' ' ...

•

Concentrations ofpetroleum hydrocarbons present in ~e.upper zone groundwater
in the Bell Terminal tank fann indicates that~here a~e three likely sources of
contamination in 'the BeIlTeitiiirial:·tjnear the location of a mpture along the
westemportionofthe east-west trending pipeline where Schnitzer demolished the
pipeline while still in ijse and containing product,t2) along the western property
boundary' south of the pipeline resulting from activities by operators of the
adjacent Schnitzer property, and 3)the central portion oHhe Bell Tenninal, likely
resulting)romminor, iAcidentat .releases relat~d to Tetminaf operations. The
maximum concentration ofpetroleum hydrocarbons in upper zone groundwater in
the Bell Tenninal (796.l1.1gIL for diesel-nmge hydrocarbons) was found neat the
westem property' boundary. WithIn th~ 6entrai portion of 'the Bell Terminal,
gasoline-r~nge and diesel-range petroleum hydrocarbon concentrations appear to
nave ,originated from different sources 'than those along the western property
boUndary because of .the decreases in concentrations between the two areas and
resulting discontinuity betw.een the plun!¢s (Landau AssoCiates 2004).
Constituents:: associated with dksel-range.; .. and gasoline-range petroleum.
hydrocarbons (i.e., PARs and VOCs) are also' present in the upper zone
groundwater. in the Bdl Tetminal; however, the areas of impacted groundwater
appear to be smaller than the areaS ofTPH-:-impacted groundwater.

The gasoline~range TPHand VOC pltimes present in upper zone groundwater in
the Main Terminal ta,uk fann area also include the western portion of the loading
rack/entrance area.

~' ...

." " .

• No VOCs or PARs were detected in upper zone groundwaterdirectIy to the east
and upgradient of the fonner operating portions ofthe TenninaI.

• The only significant plume of contamination in upper zone groundwate~

associated with the fonner PCP mixing area is PCP. Based on· the fourth quarter'
, '2003 groundwatefdata, PCP concentrations range from 0.61 1!g1L to 2,100 1!g!L

and extend'.approximately 350 ft' downgradient from the pCP mixing area.
Rd.wever; historical PCP. concentrations within the upper zone have been as high
as 23;0001!glLat weil LW~llS.

'. : \
'1;, i

:C
)'
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•

'",'.

,i'

~," ", ,.. '

• Concentrations of diesel-range and gasoline-range petroleum hydrocarbons and
VOCs downgradient of the former PCP mixing area are likely related to the
presence of PCP carrier oils (e.g. mineral spirits) as LNAPL and partitioning of
these constituents into groundwater. The distribution of detected petroleum
hydrocarbon, concentrations in this area is consistent with the intennittent
presence of LNAPL obseryed in well LW-llS and the recent occurrence of
LNi\PL at OX-2S and elevated PCP concentrations in groundwater.

Separate ph.nnes of diesel-range and gasoline-range petroleum hydrocarbons and
VOCs are observed in, the. upper zone groundwater within and downgradiimt of
the former PCP mixing area. These'concentrations do not appear to originate

, 'from the tank fann areas aud are likely related to the presence of PCP carrier oils
(e~g.• mineral spirits), as light non-aqueous phase liquid (LNAPL) and to the
partitioning of these constituents into groundwater.

,. I,ower Zone:

• Oies~l~~ange. and gasql4te-range petroleJlm hydrocarbons, PARs, VOCs, and
metals are present in the lower zone groundwater along the western portion of the
Main Terminal tanJ<:. farm where thecontining unit is discontinuous or not present
and the upp~r atidlower groundwater zorl\?S converge; however, concentrations
are typically significantly less than those detected in the upper zone groundwater
in these areas. Within the western poiiionofthe Main Terminal tank fann, where
the confitling unit is present; feweroccurrences ofcontaminants in the lower zone
gJ;oundwater are observed. '

• , PCP is detected in the lower zone grouifdwater within and downgradient of the
former PCP'mixing area;atconcentratioils less than l~LgIL. This distribution of
PCP conc~l1tra.tions it:1l()w~r zon~groundwatet."in this area reflects downgradient
movement from a histo#9ally highPCPcon~entration area and the influence of
recovery well RW-2. Detections of diesel-range petroleum hydrocarbons are
observed'in the lower zone grOlU1dwater in these areas at concentrations up to 3.1
milL.

(

. !'".

• Except for diesel-range petroleum hydrocarbons and metals, contaminants ate not
present in the lower zone groundwater in the Bell Terminal tank farm area. A low
level 'concentration of diesel-range' petroleum hydrocarbons (0.35 mglL) was
observed at well LW-32D and metals (chromium, copper, nickel, and zinc) were
observed at three lower zone monitoring well locations at concentrations ranging
from 0.004 to 0.01 mglL.

10 Metals concentrations' in the lower zone are typically greater than upper zone and
, ,.; , ~r~llnlik,el~ related to op~rations at the Ter~inal (Landau Associates 2004).

,Preferential Pathways

',Thh;'~ast~west,tr~ndingstonn draint~at di~chargestq theWillamette River and backfill
'assoc1'ated with'its construction appear to affect groundwater flow and contaminant
,.tr~~sp~rt i~tbe ~pper zbne(Attachment A;Suppleriiental Figures 2-1 and 2-6). The

presence of the storm drainmay partly explain the southerly components ofupper zone
,.' ,groundwater flow in the Terminal at'ea as groundwater flows toward the zone ofhigher

hyetraulic conductivity; The storm drain does not appear to fully penetrate the confining
unit (where present) and thus is not thought to provide a vertical pathway for groundwater
flow and contaminant transport to deeper aquifers. Groundwater samples collected from
manholes in the stonn drain and at the storm drain outfall in the river indicate that,
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tOo.

historically, the stonn drain was acting as a preferential pathway for upper zone
groundwater to the river. In October 2002, the stormwater intercept system was installed
to eliminate the potential for upper zone groundwater to migrate through the stonn drain to
the river.

Other subsurface utilities include thousands offeet ofpipeline underlying the facility and
adjacent areas, including public utilities (e.g., electrical and water) and private utilities
(e.g., hydrant lmes). As~built utility drawings maintained by Time Oil indicate that none

. of these subsurface utilities intersect shallow groundwater and therefore, do not represent
preferential pathways at the property•.

Downgradlent Plume Monitoring points

Seven lower zone monitoring wells at the. top ofthe riverbank represent the most
downgradient monitoring points between the terminal and the Willamette River. All but
two of these wells. were installed in fall 2003 and the first sampling event was in October
2003; therefore the data presented below are for this one sampling eyent.

..;. ,~.:

Analyte Minimum,.. Maxirimm Detection Limits
(Units)

• ,.~ I.. • I ': . ~ ..' :

, ,.~... .

"," <.,,:"

':' -:7. ~:" ;'.

Total Petroleum:H.vdrocarhoils{TPH)
,. ~':":':':":;";:"'::':'~":;":':''T'-'-.c.:.L:~-,-:.;..-..;...c~:''''>''''"':--'~~--'--,---:-::----:--_--j

TPH;-Diesel 1.1 3.1 0.25 mg/[
TPH-Gasoline , .. 0.43 . .0;92 0.25 mg/L

.Volatile OrKonicComJ!g_"_n_ds-c--(JIlO.,..C,-.,s-<-y)~·__---,,---__- --{
Benzene 2.9 ... AQ 1.0 ttWL
Toluene 1.2 1.6 1.0 ttg, L
Ethylberizene ND .. ND 1.0 u.g, L

~.,,'

TotalXylenes 1.2 . . 1.61.0Ilro L

~. " .....

~ : . ,.

Seit,ivoliltile On Ollie Compotmds (SVOCs) .
NaphthaIen~ ND . NO
PCP .. 1.1 1.1

0.1 J,tWL
O~51 ~tg/L

DYes f2] No

DYes~No

_.
,

Visual Seep Sample Data

.. ,. No seeps.have been observed along tlie riyerbamc at the t~l1ninal.

Nearshore Porewater Data

Placeholder.

Groundwater Plume Temporal Trend

• ... Upper zone PCP concentfadbns withill the mixing area source area have decreased
significantly since first measured in 1991. Thisdecrease·niay reflect the removal .
.of contaminant source material during the 1989 soil excav~tion within the former
P,CP'mixinga~a, is. ~ell as'·liatltral:iltltmuatioi) ()ft~eYCP' (through adsorption,

. blodegradation,etc.Yo.r: dd\\rn~itdient mo,,~rtiel)iPaSt~g~~binonitoring points.

• •. Continuing decrease ofpCP conccntl'atiol1~·in the'upp~rz~ne since 2002 is likely
.. , related to the removal ofthe majority ofthe remaining contaminated soil during

the soil removal in the former PCP mixing area and from use ofthe ISCO
.technique during pilot testing. ' .

. ," .,~ "

, ,.,.
"."

".,"..

, .;.;.'
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d··.. ·· h'

,i'

.,)!: ".'

"I".

......

o Since October 2000, recovery well RW-2 has been recovering PCP-impacted
groundwater from the lower zone. RW-2 has been generally effective in
containing PCP-contaminated groundwater migration.
. .

The intermittent nature ofLNAPL occurrences atLW-llS appears to be related, to
seasonal groundwater fluctuations, such that residual LNAPL is released to the
groundwater undertow water table conditions.

. 10.2.4~.~~inmary

The most critical exposure pathway at the Terminal is migration ofcontaminants via
groundwater to the Willamette River. Even though impacts from discharge of " .. ;
grQundwater from the Terminal are expected to be minimal because of dilution and other.. .
processes at the groundwater-surface water interface, there is a potential for impacted. -..
groundwater,Jo affect sediment or surfacew:aterquality,. AIsoihi.storically, the storm drain
act~d as a preferential pathway for migration ofcontaminants to the river from upper zone

.'grOUndwatet in the areA ofthe PCP plume~
: " ',./F": ~·r ..~"., " .: '.,. ~ , . '.' ;. ... -'. , ,." . . '. : . .

..... .·Inthe.M~i~;:r:erininal tankf~ ar,ea, cOIlm.minants.are presc;:nt in the. upper and lower zone
'. ".".,; ". W:~undwater. Concentr~tions of sel~cte~cpntamin~tsin upper z~nt'. and lower zone

i :,'! :.gtotm~watei indicate tha~ lateral migration in thed9wngradien,t grOundwater direction has.
.. pccum~d(Figures 3 aIld,.4). However, contamination ofth,e1owerzpne groundwater is
... ,;tYpj8111y f()uudQniy at downgradient monitoring}~c,a~~nshl tlle W9stem portion ofthe

., . i,;M~illr.erw.i~~l tank fann wh~re a~ilt.lay~rsep~ratJpg ~he upp~r.~~ ~ower zones does not
" ~~i§t~r.i~.disc9ntinuous. In thisportiQn of the :tvflliP- Tennwa1~f~ area, only a

single unconfined groundwater zone exists,. In the, ea!itern poition Q! the Main Terminal
tank farm, where a silt layer separating 'th~ upper andlower gfotitiCIWater zonesdoes exist,
contaminant concentrations in the lower zone gi:oimdwater are typically low and are

" p,rilllarily detected near where the silt layer pinche~ outor beco!ll.~s,discontinuous.. This
..."..,: '.Sllgg~sts thatthe silt layer over much ofthe western pprtiono{th~, Main Terminal tank

'. , i;' .' ." fam area .provides anatUral geologicihyc4-ogeologic b~und8:iy getWeen the upper zone
",' !iro;un4,water~d the lower zone'~ound'Vater, l~~ting the ~ert~~~~ migration of

.• :y'?~!~w.in<mts overthis po,rt;ion oillie ~ain terni,inftl.tai:tkfa~ area, or that the
.,' c~ara,9t~dstic ofthe cont~inant does not lelld itself to vertical.n~fgration .

,. .. .. ' • , ,,' -,., - " .' -' • ',I,

'. ·ci. . Iifthe'BeUTeiminal tank farm area, contaminants are present in the upper zone
.', .. ""groundwatet;but arlfnot detected or detected at low concentratiollS"in the lower zone

.... ", ... , gro@dwater:The miniInalpresence ofcontaminants in the lower zone groundwater
indicates that the silt la.yer is acting as an impermeable' boundary and the two groundwater
zones are not interc01mected in this area.

10.3. Surface Water

10;3.1. Surface Water Investigation DYes [glNo

, ,
.. ,".'
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10.3;2. General or Individual Stormwater Permit (Current or Past) fglYes DNo

}

Permit Type File Number Start Date Outfalls ParameterslFrequency

1200-T .109186 8/13/96 River Pi! & Grease; pH; total Phosphorus; COD;
TOC; metals (As, Cd,Cr, Cu, Pb, Hg, Ni,
2n); TSS .

1200-Z 109186 11/6/97 River Oil & Grease; total·copper, lead, zinc; pH;
TSS

l200-C (east ,109737 . 11/16/01 Turbidity .
property only) (; .... ~ ,', .

.,. . Sform.waterdatawerecollect~d froin the groundwater interceptsystemthat is located in a
catch baslniriihe'ca~t-w~sttiynding 'stOinl drain; Stonnwater &itacollected between
Sept~lnoe'r'20Qlarid August 1602 at the catch basin dcisesfto tlie river contained PCP
concentrations rhilgi.ngJtdiu O:it9~190·/lgIL. Petroleuni compoundS (rPH -diesel, ­
gasolin:e,~mirierarspirlts,~keroserie~~li.tbe oil) ranged·from i10ndeteCt to 0.3 mg/L. The
.groUndw~ter irttercept'sysferrt iri the·storm'dniiii began operatioh in' October 2002.

. . ... Stormwater samples continue. to be analyzed as influen,t .into the !>nsite wastewater
treatment system; however, these cQllcentrations repr-esent grQ.undwater captured by the

.. intercept system and do not reach the river outfall. When .<tcct!ssible during low river flow
periods, stonnwater wiltalso be collected from the. river::outfall. .

10.3.4. Catch Basin Solids Data 0 Yes 0 No

Catch basin solids have not been sampled.

,
L

./

~ ..

DNo

DYes [8] No

l:8J Yes
... "

The sto~~ater system at the Northwest Tefininal ~onsi~ts ofa i 5,~i~ch-diameter concrete
stonn drain line running.east-west along the lengthof the Tennmal about 160 ft north of

. the southern propertY boun:dary, four manholes, and a·Single outfall to the WiIlamette
River (Attachment A; S'UppleineJ.1tal FigUres 2- land 2-6; Landllu Associates 2004).
Stonnwater:·frorii the Tenninaleritiance area; the low topogntphiCarca east ofthe rail spur,
aijd"tlie iuidevelopedeastein portio.toftheproperty is·collected into the main storm drain

.,Hp~ for'discharge iiito the ·river; ,. In the fall' of2002,'agroundwater intercept system was
installed withinth~;~4st.,west tteildirig stann drain to capture groundwater infiltrating into

-, the' concrete"stomi dfilm line l:letWeeh the two stonnwater manholes located closest to the
. ri~e.r~as descri~d itiSecti~n· 1[2. ' , .

Do other non-stormwater wastes discharge to the system?

..•. 10.3.3. StormW<lterDa~;,,. .

.~, ~: .

.... -'-'.. ;,3'

' ..... ,

·10.3.5. Wastewater Permit ~Yes DNo

Permit Type Permit No. Start Date Outfalls Volumes Parameters/Frequency

POTW 400-i21 2/l5/96 Sanitary None PCP, BETX, pH
sewer specified

--

10.3.6. Wastewater Data fg]Yes DNa·

Wastewater effluent samples are collected from the onsite wastewater treatment system in
accordance with the pCffilit requirements. Wastewater effluent concentrations typically
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."'.

. '. ,~,.i;

"

10.4~2.

meet the maximum allowable limit for PCP at 40 IlgiL. Wastewater effluent is discharged
to the city sanitary sewer along Time Oil Rd.

10.3.7. Summary

Historically, there was a potential for impacted groundwater to reach the river through the
, stoqn drain'. C~rrent1y, then; is little to nopotel)tial for contaminated grourtdwater to reach

the, river through the storm drain ,due to operation ofthe groundwater itltercept system
(Landau Associate!) 2004). ' ,waStewater treatedittthe onsite waStewater treatment system
i~ ,discharged to the PQTW under ~ p'ermit with the City of Portland.

10A.Sediment
, "

10~~t1. River Sediment Data tR1 Yes 0 No

Two sediment investigations have taken place in the viCinity of the terminal since 1997:

• , Portland Ifarbor Sedim~ntInve~tigation(Westop.1998)

• LWG Rouhd 1 Sediment Sampling (Integral in prep.).

Time Oil haS coilected ~o'~ite-_s.Q.e~itlc sediment d~ta. Table i summarizes the results from
these investigatj,ons. '

Summary :

Se~ FinalCSMupdate.

11. CLf;:ANU.~ HISTORY AND,.SQIJR,CE CQNTROLMEASURES

11.1~

:'.:'-.y: .

"<, .

..~ ,

Soil Cl9'anuplSource Control
.; •... c;

In1985, 288yd30fPCP~contartlinated,soilfromthefonner pCP mixing area were removed
and disposed at Arlington.' In 1989, approximate1y4,000 tons 'of soil was:excavated from the
former PCP mixing area and placed into a benned, lined, and covered stoc!cpU~ adja9<;:nt to the
area. The excavated area was backfilled with clean soil. In 1996-97, isolated area's'6t'PcP-

jmpacted soil were removed frQm,the~ast propertyj the soilwas added,to the soil stockpile. In
200.2;' the soil sto9kpile W~ remoyed and,~ additiQn~l. approxitrlately 5,700,tons ofPCP~
il:llp~ctedsoil was ,excavated from, th~ ,:fanner PCP trlixing area for treatm.ent and disposal at an

, incineration facility in Albertll, Cal1ada:: iThewarep,91JS,e used for wo(}qn:ca(ment product
," mixing activities WaS. deco.l1tarnil1ated,and demolished for recycling/dispo~al Qffsite. About
819 tons ofcPAH-impacted soil from removed from the form~rCrosby& Overton tankarea
for treatment and disposal pffsi,te. Approximately 1,732 tons of cPAH-impacted soil was
removed fromt1iefast'pi:dp~i:ty foc'offslte trdatIh"ent'arti:l disposal. Approximately 90 tons of

, " ", ,).nixed asb~stos-containing mater~alwer~ ~~m()Ye4 fr.om, t.~e eastproperty and disposed offsite.
Otl;ler soil remQvais have been assO,l;:iated withtheyleanup of isolat~dpetrpleum product

-,r.~lf?ases"aS docUlI).ented in earlier sections. "

Grou,ndwater CletmiiplSoufce Control
. ,-. . , . - ~. . ... ~ . .- .-:. .
In 1999~2000, a groundwater interim action system w~s implemented to treat PCP-impacted
groundwater in the upper and lower zones. The system consists of two groundwater extraction
wells, a horizontal well (HR.W-l) in the upper zone and a vertical well (RW-2) in the lower
zone, and a groundwater intercept system in the east-west trending storm drain at the manhole
closest to the Willamette River (SDM-l). Recovery well locations and the storm drain are
shown on Supplemental Figure 2-6 (Landau Associates 2004) in Attachment A.
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